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P(EO-EC) ^^^^fl ^ ^^'^l ^1^^ l-e^oH^^^e^^S ol^c^^ -^--^S.^ 

Bl -il^^ 2 5L-t^>^ ol^o:]:;^!^^, 1 JL^:^} ^ >ll 2 JL^ 

z^2\ o]^o] ^<^>a-^ ^^^^ ^ 9X^ ^^^s ^^11^>^ ^ 

^7] rf^^^ ^#S1 7l^vfloi] ^;.11§>^ ^^M^^i, ^^^1 ^1*^ P(EO-EC) 

xll 2 Jl^;=^l- ^ 5lf-<^^ i-^^}^ ^-^^S. '^l^'H^ ^^11^^ S^^Vfe 31^:4 

^ Ji^^V ^*fl^<^l^i ^^S^>^ -^71 ^v^^ ^^-^521- ^^1^* ^ 9X3., ^ 

S. lb 
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^^ji^ ^^^^]] ^^^^ ^-g-T^l] ^^^V ^ ^1* ^fl^tb 2^>:^;^l 

{Solvent-free polymer electrolytes with porous membranes filled with oligomeric viscous 
materials and secondary batteries employing the same} 

£ la^ ^ ^^l<^l<^l^i ^"S-^i SEM A>^^ ^^m. 

S Ib^ ^7] Cf^^^ 7l^ol ZL^X> ^§11^ ^Kq^ ^^1^^, ^ 

£ 3a ^ 3b^ z^- ^ ^-§-^11 ^^^> ^n^^ ^^^^^ ^ 
^^^tt t^-B^^a ::z.BflHo]t:].. 

£ 4a ^ 4b^ ^ 4^ :a^^> ^«fl^^ «^ ^1-71^1^ 

^£it ^ ^7>^^5l-» -^^^S M-Bj-ifi JiHflHolrf. 



35-4 



]|J^0012983 2005/2/7 

[^^^ 

[^Vi^o] ^^1-^ 7l#^o> ^ n ^<^>^ ^Bfl7l^l 

<6> ^ ^-§-1^11 Jl-^^} ^ ^1* ^fl-g-tb 2:^>^^H ^tb ^-^S, ^^il-SV^Il 

^ ^efloj ^^xifl ZL^^V ^^B^^cl- 7B^€ 91^^^. ^7]^^^ ^ 
^ ^ '^l* ^B-g-^ 2^1-^^Hl ^-^t ^<^li=l-. 

oj=^^ ^ ^«B^^ ^-Sfl^^ ^^'^Hl tq-Bl- 

-^yl^Tifl^ ji^^m ^^^> ^«B€^ ^^*>7il Ji^;^]-^^ AV-g-^V^ -^-g- 

^7]Si-^-^ ^-^^o] ofl^] -B-A>^l-s.^ -^T-g-sl-<Hl ^d-^-sl-^i^f. Bell 

Communications & Research Co.<^l ^^><^ 7B^€ tflS^^ 51^;^> ^«B^^ ^=^1^^^^^ 

TtSo:i(Bellcore) ^rf. 

^^^^^^o]^-co-^X\■^^^S.^S.m.^)<i<^]■s}, P(VDF-HFP) 5^:51 ^^), 7>4i7^1<?l 

sB<^ls, o]A>5],^e:|^ ^ -o.71^t3B^ ^-^^V^ si^^M s^^l-* ^flc^i^-^H ^ 
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tq-. *t^. -^^^^Ivflc^l ^#71 ^<^] n]^ '<^]^^^'4.'=>] ^^^^ 31^^1-^tfl<^l ^^1 ^^^-i: ^^^1 

7>^sli^ ofl^] ^^^no] 7>^i:^-5-><^ 7>^>^^<^1 9X3., Stt ^^1 

<ii> 6fl^] s^^^l ^^i^^i oi^^:£:£^ ^7]s\-^^ 91^-^^^ M-^ 

<i2> ^ ^Mtt Ji^;^> ^«B^<^1 -^^fl Ai-^^s. 

^ <^1^^££# ^ ^-g-i^B ^^^> ^^^^ ^^^-l^. 
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<i3> ^ A^ <=>]^]% ^^i^fl ^^M^ ^fl^-?3: 2^>^^1« ^^1 

A. 

<14> ^7] ^2^^ ^^^^>7l ^ ^ 

<15> 1 ^ 2 S.^^ tq-^^d ^#0.^^^^ cf-^-^d ^>7l ^11^ 

^1 2 S^S^^ A>o]<iil ^^^^ ^11^^ "J-^ -^-S vflH-^Ca reticulated network of 

channels)^ ^"t^V^ , -^^7] rf^^^ til^e^ €^^^5l-^l:^5i)- 

^^o] ■^s:^^ ^1^^ l-sl(<>il^^^A>o]:B-co-'=Him€7'>iELtilolH)(cil^>, P(EO-EC)) 

^1 2 £^^1-^ "^l^-^^^H. ^1 1 ^^^} ^ 2 Ji-S-;^!-^ 

P(EO-EC) W^^l ^ ^^^^ ^^S. ol^o:]^ ^-^S.^ 

B] -^^^ ^1-71 ^1 2 ^ ^^l^'H^ ^«fl€* S^^>^ ^■%- 

<17> ^1-71 t:1-€- ^^^^>7l ^ 
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<20> ol§>, ^ ^T^oll ttl-^ ^-g-T^ll ^«11^ ^ '^l* ^fl-g-tt 2^M^H1 tll^}<^ Cl^ 

<2i> ^ ^ ^^<^1^1 icl-^ ^^^11 :n.^^> ^«fl^^, 

<22> 1 ^ ^1 2 STg* 1=1-^^^ ^7l Cl-^^^ -^7] ^11^ 

^1 2 STg-^i-sl 7l^# Afolofl ^A^^ ^11^^ ^oH^ "T-S vilH^Ca reticulated network of 
channels)^ 5L-^^>t^ , ^7] ^^^^ i^mel ^l-^-^^l-^l^^ ^A>§^^S^S^^^ 

^^^^1, #Biwi^e|^l-^^5l-oi^, #BlTi|l€i3flBi-oi-a^siioiH, #sioi-a.ms.qH€, *si<^i 

^^o] ^s.:^!^ P(EO-EC) ^^^^1 ^ ^^•^'l l:^.^^ -S^i^S ^1*^ ^'^'^] 

ol^<>l^ ^^S-^E^ Jdl 2 31^:^l-# ^^-sl-^ ^^-i-S ^l^^^l^, -^7] 

^] I jL^p^} ^ ^71 2 Jl^^l-^ ^-^A ^l^'^l ^'a^* ^ 

P(EO-EC) ^^-^^1 ^ ^^^1 m^^^ ^el<^l^^^sl#S. ^W<^^ ^^S.^ 

^ ^7] ^1 2 Ji^;^> ^ 5:i^<^^ i-t*>^ ^"^#5. <^1^<^^ ^«11^* s-f-tlrT^. 



35-8 



too 12983 



^^ -^x}: 2005/2/7 



<24> ^7] tq-^A^ ^M.^ O]^^ *^#<^l^i 1 Jl^^V ^ ^7] ^1 2 Z^-Z]- <^1#<^1 

y^] 2 JL^y^}^ ^^wl^ 95:5 ~ 5:95. yV^^§>7l]^ 90:10 ~ 40:60, w>^^^>7ll^ 80:20 

~ 50:50'^m. cf^-^^ ^l-oflA-l l Jl^;^>^ 71^1^ ^^tt ^ 

o]o:^ ^^y3]7} 95» ^2)-^>iS -H-'S^^^l ^^^1-'^ ^«T1^^ ^^1 

^ '^l^ ^^Wl7> 65 cl^^^l^ ^}7]^]^]^ ^»(self-supporting film)^'l ^^^^7] <>\^-^ 

B|-^(Ti02). <=>l^Sl-fl-:ii(Si02), "^^i^m-CAlaO 3). s^f- <a:^T^lT'il<=>lH( y -UAIOb) . ^l* 

^o] -fi-^^^ P(EO-EC) W^^l ^ ^^<^1 %^S. 1-Bl<^1^ 

tfl e:i#<^^ ^^tilfe 2 Ig ^ S)!-'^ O.l mmol ~ 10 mmol^ «1#<^1t^, 

^1-711^ ^1 2 jl^^V Ig ^ Sl#<§ 0.5 mmol ~ 5 ramol^ i^1-^^-&> 
711^ 1 mmol ~ 3 ramol^ ^7] -^^o] o.l mmol t^-I^oIt^ ^§>-g:^;^l-^ ^ 

7| oi^^i:£7> ^<^>^l:n., 10 mmol^ ^4^}^ ^1^1:^1 ^^S. ^^]^ <^1^ ^"t ^-^^ 
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<27> A>-g-7>^*!r LiPFe. LiBF4, LiC104, LiCFsSOs, LiC4F9S03. 

LiN(CF3S02)2, LiAsF ^ LiN(S02C2F5)2^ * ^ ^^^^1 . ^^1^ <^1\^^^ ^d^B.^ ^} 

^1-71 rf^^J lOg* 7l^AS. 5g ~ 40g, t^-^ ia>^^^>7fl^ lOg ~ 30g 

^^c:H ^^^> ^«fl^ ^71 2 Ji^^l- el^'^^ ji^§><^ ^^^1-711 

<29> ^7]^ Vi}^ ^ ^1^6)1 rcl-^ ^-g-T^H 31^:^V ^^^^ ^flH^^* "^-l^^ ^^^^ ^ 

S P(EO-EC) ^^-^^fl ^ ^^<^1 *sloil^^^sl#^ 

<30> o]^, ^7] ^^o] -^^S ^1-71 ^--^^ IS. S^]^ 

<31> [s|--5!-^ 1] 

X (-0— CH2-CH2-^^X 

<32> ^7] ^■^^^]^, 2 50 <^]^}^ wV^^n^VTll^ 2 c>]>a- ( ) o]^]-^ ^ 

<33> ^1-71 ^S.^^ ^riS. ^1^^ P(EO-EC) ^^^^1^ ^>7l ^-ei-^ 2S. a^l^ ^ 
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<34> [5|-«|-<M 2] 

O 

H3C— 0-(-CH2-CH2-0-)^CH2-CH2-0— C— 0)^X 

<35> ^7] 1 ^ 2S. S^lSl^ Jl^;^>^ ^^ig-^^V^^ 300 5000 ^^<^1 w]-^^ 

^■JL, 500 3000<^ wV^^^^Vc].. o]^ ^;^>^ol ^o.Tg sj.*}-^ 1 1^ jij- 

2^ ^^}7> ^-s^lsl- ^S^7> 9X^^, ^^}^^] 3.^ 1=1-^^^ ^-^"^ "^^^V^l 

<36> 3Et!r, ^«}-^ 1 ^ 2<^1 14^14 9X^ ^^1 ^1 2 :n-^;^l-^ ^^<^1 ^>o1:e.^^ 

<37> ^1-71 2 JL^T]- P(EO-EC) ^^^^Hl^i EO:EC^ ^ti]^ 9:1 ~ 1:9, w>^^^>7ll 

^ 8:2 ~ 2:8, -^1131^ wV^^^VtII^ 7:3 ~ 3:7<:>1^. ^7] ^^]7} 9:1 t^"! ^Sr^^l 7^ 1:9» ^^l-^V 
^ ^^3] i3ll<t^ ^}JL ECM- EO^ ^-^^ P(EO-EC)^ ^^^Sl-7} <^o^i4 o]^ 

<39> (1) ^1 2 i^;^>^ 

^1 2 Jl^:^> ^ IS. S.^]^^ ^^^1 l-s1<^€€-i-sl#^ ^^^^] tfl^> 

<4i> ^d^^^7l*H^i S-s^ofl^^^eij^oii Bl^^#^el-oi:c(S0Cl2)« 50 ~ 100 °C 
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^ AjA^^^ ^Jl^^^*:-!! ^31, 80 ifl^l 120"C<^l^i 2 ~ 4 <g ^SA]?^ ^SA^* ^-^l 

^ ^^-^^ 1:^^ #^^1 ^iTltti^f. 
<42> 2 Jl^;<> ^ 2S. S^l^l^ ^^o] c^^s. P(EO-EC) ^^"^ 

(CH30K) ^V^l^^^V^lS-CKOH)* ^Jl, 150 ~ 200°C -^V^ 5-30 ^^^r 

^^i EG ^A^S]J1 18 ~ 22 o]:^^!]^ c^m^^^ 7>:iSl «J-#ol ^^Sli^^, o]b\^ 

EO iif-^l P(EO-EC) ^^^^17> <S<^^i=l-. ^-§- ^7l^ ^J^^ ^ 

-g-c] Al^l-Sl^Al }x:.^^0_^, ^-§-61 6-12 Am^:£ i^^^^S. ^^1-10^, 

<44> olc>]Ai i&^ol ^>o]^^^7l<y P(EO-EC) ^^^^fl T^^l 

120°C<^lAi 2 - 4 ^ ^<?> ^^^^ ^^-Sl tti^V. 

<45> (2) r^^A^ 

<46> ^7] /^l 1 Jl^;^> :^o:|i o:|i^ ^>u]-, >^l-7l ^^<^1 ^^S. ^]^^ P(EO-EC) 

^Jfoii nil-el-A-l^ ^7] ^-^^^^^^l <^1^5l-HlB)-^, oIai-^^b:]^ - :^7l t>l S 

^ 9X^' ^Hl^ -§-^11 : '^l^^ wl^T^B^ 95 : 5 - 75 : 25S. ^ 
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o] vi\.^^^}t\-, -g-pfl^^o] ^o.Tg :g^o^ 3.7]7} ^7]^ 7]^^ iJrc^l ^c^};^ ^-Sfl 

«fl7> <^^7lM- 37l7> l^i^ ^1-^ 71^12^ 7j-:£7> ^A^^'] 9X^. 

<47> ^7] ^-^-g-^^ TJl-<g:c^>7fl 7>«1^ ^Bflc^lA-l wJ-^l^H , 7lS ^]7] ^ 

^ y'^^^^}<^ JL^T]- <S^^. -g-^fl* ^^-^l ^, ^l^-ir-ar ^> 

-g-^Vo^ ^S] ^^^m ^-ll^^tb^. '^l^^l ^^^> Wl^^fl7> >5fl7lSjo:|. 

j7^^} S^ofl 7l^o] o] 7]^^o] ^^S]o:| -^S^l ^fl^ tfl 

:^^(a reticulated network of channels)* ^wjtb t:V^^^ ^^^i^. '^l^^l 

'^•^^ ^"E-^^ ^1-* <^1* 40 ~ 60°C<^l-^i 1 ~ 2 <a ^<?> ^^^1 ^SAjflr^. 

<48> tt^, -^71 2 S-^<^1 ^^V^ ^^S.mr ^7H7l7l ^§>o^ 

^ 1=1-^^^ 80 ~ 150°C^ ^£i^^'=>Il^i 1-5 ^^^s^ ^£7> 80°C i^^l 

^^l^a :n.^^>^ ;^}lwB^l7> ^^i-^^l ^^^^l ^^^^] U^^^ ^^l^'^l 9X^, 

150°C# ^4^1-^ P(VdF-HFP)^ Tm ^^1 ^^-^^ ^S.^7\] 1^5^ 7]^^ 

^^S. 91-^ 7]^^o] ^^^>^ &^1^<^1 
<49> (3) ^^Dfl ji^^V ^«fl^^ 

<50> ^V7l ^^^0:1 2 Jl^T.}, ^ ^7lS|-«!-^ ^^^^^ ^^1-^1 71 7l 

^^■(1 ^ ^l^:^^Bl^ ^7l:^7>:^l» o>a-11^3]- ^7] /ifl 2 JI^^>^ -g- 
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<51> o]o\X\ ^d\]X\ C)-^^^ ^# ^1-^^<^1 ^7] -^^^^^ SL^^} 2^^^^-^ ^ 

^, cf^-^^ ^>^^^ ^>^1^ ^T^l'^l Ji^;^> ^-sM s 

^^#01 ^^^d 7l^Tfls. -^^sl*^ ^^7H, sl^>c^ ^-g-pfl ^-sfl^o] <g 

<52> ^7] ^^fl<^l^^i^ LiPFe, LiBF4, LiC104, LiCFsSO 3, LiC4F9S03. LiN(CF3S02)2 

^ LiAsFe ^ ^ 9X^. 
<53> (4) 2^1-^^1^ 

<54> SE^ olS ZL5fl5r|-olE^ :^o] o]^} ^S^^l ^V^^l^ ^^11 

01:51 7B^:^^ Ai-ci«^l ^ofi^i ^^1^1-^ ^71 ^-g-i:-!! Ji^^l- ^^^^ ^S^^H ^ 

^rl-. olc>).^-1 sl-^^l SE^ 9^ ^Bflo] 2^1^^ ^7] ^^"^ 

<55> ^ ^tgofl trj-s. J^-g-pfl 3i^;^> ^^^^ <^l-§-^>*^ 2^> ^;^1» 5^1^-31-^ ^ 2^> ^ 

X]» A>^E|^ ffli^:^ 7l]:fc:E. W><?ll>|, ^£A^ ^7]-/t|l, 7l-§^ 

<56> ^tgoii '^l^V ^^1^ ^^^1 tt^^^l^l w1€- 

Hi-^, Bh^. 51-^^1 Bi-n ^ c:^&|7>;^l ^ ^1=1-. 
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<57> o]^]-, ^^}o^ ^^<^1 ixl-€- ^^^11 JL^^} ^ ^^Hl 

<58> ^Alc^l i: jj-r^ol PCEQ-EC) ^^^^1^ :4Si 

<59> ^ ^Ajo^l^ ^7] 2S. a^lsl^ ^^o] ^]^^ P(EO-EC) -^-^-^^fl* 

<60> ^s. ^H*5;|* n^wm ifl<^ 2 ^ l-H^-^ia'^l EC 176.12 g(l 

mol), 7flAl;^lol 3CBl-#tiils.Al-o]:E. 70.14 mgCl tnraol) ^9X^. ^-§-#1:* ^^^1 ^, 

^o^§]-TgA-^ iso'c^l-^i 15 ^]zt ^91 ^-§-^1^1=1-. EC ^1-^1 >l CO2 7}^^7} 

EO n.^o] ^5^^s)c>| P(EO-EC) ^^•^^fl7> <^^^i=1-. ^-g-<^l ^S.^ ^, ^^1-^^ 
EC* ;«fl7l^>7l ^^l-o^ ^3-^^!-^ 200 mL<^l -^--sfl^m ^, -§-^fl#^ "^M^ 2 L«^l EC 

^V-^ ^, 80°C ^^^^^l^i 24 A]:?]- ^^oj- ^^i^mxil-. 

<6i> ^JA^^ P(EO-EC) ^^^^1^ ^7]-^^ ^^^M^^ J1^^>S^ 

EO/EC ^ti], ^ o.^;^o]^:£(ol^V, Tg)^ S H ^^^1-^1=1-. X 1 ^ n<=']^]^ 

<62> ^^fi^ ^;<>^ ^ r^.^^>:£^ 

<63> -^-^^^ P(EO-EC)^ ^^>^ ^ ^^^^^^>^^ Waters model 410 GPC 7]7l» a> 

^^l-cx^ ^jg^-j-^r]-. -fflFCtetrahydrofuran) 100 ^^-sT-^-^-T^^ , 1 ml/min 

^ -g-#^£S. 40°C^lAi ^^^>^i=l-. S$*^SAi l-eJ^B^^CAldrich^V, : 
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32,782-2(Mw 800), 32,771-9(Mw 2,500). 32,772-7(Mw 4,000), 37,951-4(Mw 13.000), 
32, 774-3 (Mw 20,000), 32, 775-1 (Mw 35,000), 33, 034-5 (Mw 50,000), 32, 777-8 (Mw 90,000))* ^} 

<64> <^o]:^ ^^^^^>^(Mn) ^ ^^^^^^l^M^S.^^ ^n^'^] 

<65> = Mw/Mn. 

<66> Tg 

<67> -^^^^ P(EO-EC)^ Tg^ TA Instriiments^>^ DSC 2920 7l7l« A>^-S}<i^ ^l^V^^V"!^^! 

(differential scanning calorimeter. DSC)^ ^-^^ISX^. ^ ^1^^ '^^i^l^ 3.^5. 
ol^^>o^ ^^SiJl, A]s^7ll^ ^1= 10 mg y}^^^ *^ -100 ~ 200^ 

10°C/min^ ^^^]^ DSC '^S.ZL^* ^^Jil ^ Si^l ^^^* ^11^ 

<68> ^ EQ/EC ZL^^ 

<69> P(EO-EC) CDCI3 -g-^Hl -S-^'^l ^^>^ ^^^1-71^^ 

^^(IH NMR)* NMR :i^^H^<^l^-l EO n.^^ ^^<^] ^tb EC 

<70> [s. 1] 











EU/EC 


Tg("C) 




Mn 












(g/mol) 




(%) 






P(EO-EC) 


1,800 


2.39 


100 


7/3 


-27 
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<7i> tt^. P(EO-EC) ^^-^^1^ ^}ol^s.^ ZLl-^ ^7]] tiV-^^l-Jl n^<=^], 

^H*5.i^ ifl<^l -M^l^ 2 P(EO-EC) ^#^^1 20g3i|- ^J9.'d 

^S-e^o]^ Ig^ S^^H ^^-^1 -g-^fl-^l?! ^, ^"^^V^^i 60°C«^1^-1 

^3-^^^* 100 °C ^^^^<^1^-1 ^ 24 A]^ ^oV ^^Al^r}. 
<72> ^aHI 2: T:V^A;j ^IS 

<73> ^ ^A].^]^ ^^l-'^^ ^"S-^^ ^^11=1-. 

<74> P(VDF-HFP) W^:^l(AldrichA>, ^^^^^^V^: 455,000, Tm: 155 ~ 160 °C), ^Ajc^l 

ld\]X\ ^^7] ^^o] c^:^^ P(EO-EC) ^^^^fl. '^Hm -g-T^fl* tijol^^ll 

50°C^ 7}<i*><^ ^^^1 -g-^A]^ :f , <:>im^-l-e1# til-g-i^m ^7>-5>Jl t^Al 5 

90 : lO^S Jl:^^^-SX^. 

<75> olttfl -^1-71 -g-^^^ #Jl^^> 10 vft%S. P(VDF-HFP) ^^^^-11 : 

P(EO-EC) ^^1^1^ 10:0, 9:1, 8:2, 7:3, 6:4, ^ 5:5S ^^Al^rf. ^7] ^^-g-<3fl-^ 50X:<^1 
Ai 2 A]:<i 7]S. :^l7l ^ 0]^ -a-e1^<^l ^1-^1=1-. "^-^l 

^6\]X] ^pfl# ^^A]^ ^, ^1^^* A>-§-^H n^S^ wl^pfll- Ail:^^>5|T^. ^1^ 

711 ^}'^ '^'^^ ^"g-^^ 50X:^ ^^^^<^lAi ^ 24^]:?]: ^iSAl^x^-. 

<76> Sl la^ o]^ ^>c^ <^c:>\^ r^-^^^ ^S^o:] SEM A>^^ ^4^^^. S. la» #2:^1-^, 
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<77> ^7] ^#5:1 7l^^ ^ 51^^} ^n^^ ^^^^ ^7] P(EO-EC) ^f-^^l^ 

^6\] rrl-ei- ^^V^tzf. P(EO-EC) ^^"^^fl^ ^7>S ^«fl q^-sfl^ ^7] v]-^^^ ^-g-^ 71:^1^ 

11^ :e.^^>7l -?1§M iiot;^ -^^<^]Ai ^ 2 ^91 1^-1 s^i- -Sj-^rq-. 7] 

<78> K 2 ^ n<=>]^^ ^^Sjo^r}. 

<79> 7l^^ 

<80> t]-^^i ^M.^ ^^-^-^-^l 5 Al^:^<a: :t ^, ^i-^<^1a-1 ^2:^ -^-Tll^ 

^^tbi=1-. 1=1-^-^^ n-^^^(?^l2:Sl^>: Aldrich, 0.811 g/ml)ol -i"^^^ 

T^c^i 1 ^m^^t -^^^m ^. €1-^ ^^-^ s^'^i n- 

<8i> o]s.^Bi 7]^-t^ t^^^o_s.^^ n^^9X^. 

<82> 7]^^ (%) = (Wa /pa )/ (Wa /pa + Wp /p p) xiOO. 

<83> <^7lA-:|, Wa^ €#<=H1 ^^^^ ^fe ^12:^ ^^1, Pafe -^-^^^ 

^:£, pp^ ^:£<^14. 

<84> 

<85> rq-^A^ ^^^^<^1 5 ^ ^^A]^ :f , ^^-^-^lA-l ^2:^ ^#0^ ^Tfl* 

^^^^ ^^^l^^l -^71 14^^^ ^ 

P(EO-EC)# ^3.^ €^ ^^1 ^5-1 Tg, ^7l Cf^^^ ^>^%^ 

X[o]^ oj-^fil ^Vololl 51 -SM ^7] P(E0-EC)7>ri|-^A^ 7l^iflS. -^^El^ *^7H 

d\%7\] -^^^ €#^1 ^^1^ ^ ^^>^ ^'^l -T-Tfl* ^^^tb^. 
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<86> 6lS.^B] -^^^^ rf^^o.^:fBl Am^9X^. 

<87> ^^-t (%) = (W - Wo) /W XIOO. 

<89> S 2o]]^^ ^"S-^^ M-VxEy^ ^BflS. Sit^-. 2^, 

P(VdF-HFP)#, ^71 ^^<^1 P(EO-EC)» ^ i^-l "sl-i:^ , P(VdF-HFP) 

^ P(EO-EC)^ ^^wl(wt%)^ '^]* M-V7E3^ P(VdF-HFP) :P(EO-EC)^ ^^wl7> 

7:3<?I Jl^;^!- ^"%^lr^ i^^^^ S^i^lW. 

<90> s 2» ^^-^^ ^IS^l ^^^o] 3. ^7-1 <^^S P(EO-EC) 

<9i> is. 21 



^^^^ 


(%) 


(%) 


(%) 


(%) 


M-VIOEO 


54.3 


36.4 


54.2 


36.4 


M-V9E1 


57.4 


44.4 


56.8 


44.0 


M-V8E2 


59.1 


48.2 


58.9 


48.7 


M-V7E3 


61.8 


56.3 


61.6 


55.3 


M-V6E4 


64.4 


61.3 


64.2 


61.1 


M-V5E5 


62.9 


55.2 


62.4 


54.1 



<92> ^Alc^1 3: ^-^T^fl Jl^;^> 

<93> ^ -^aHI^ aL^:^>» ^^^M ^1S^>^ ^-§-1^11 ^-g-T} ^«fl^^ 

<94> ^^Ic^l loflA^ ^^-^l P(EO-EC) ^^"^^11 Ig, LiCFsSOs 

0.23g^ <=>H1* 20g<^l ^JL il^^V^T^. ^1-71 ^-^^^ ?iS^><^ ol<^l 



35-19 



lJPlo012983 ""^^y- 2005/2/7 

S-^^^-i: -M^Hl 2^lAi r^-^^^ ^T-^^-^l €^^=1-. ^^7] r^-^^^^ 

^s.o:j 7j-&>7fl ^o]^^ ^7] P(EO-EC) JL^^V/Bl*"^ 

^y^> ^«fl^^ "S^i^. '^'l S.€: 2)-^^^ ^-^^(drying room)^ ^^^(glove box) 

<95> £ Ib^ o]^ ^o] ^}c^ ^<^^ ^ ^^<=^] T^^- ^^^^ SEM ^}^^ 14 

<96> oji^ :g-ol ^1-0^ <^<^^ JL^A ^-sfl^^ E-VxEyS a7lil<H ^^^11, <^]^ tfl-§-^} 

^ M-VxEyS SAlsl^ rf^^^ ^#<^1 P(EO-EC) ^^^^ "t^^l^ 'S'^^ ^ 

<97> tilJU'^l 1: ^gfl^ Ji^xT- ?^-sfl^ ;^^]^ 

<98> t\.^3i\- :^o] ^sfloi ^-^ ^i^;^]- ^«||^^ :^]^-S}<^T^. ^, ^AHl 3^ l3-^<^l^i 

2 cm X2 cm X180 3.7] ^s. m-V6E4<H1 <^m^ ^mvil<^lH^ HS.^^^>:e.^il ^IH = 1:1( 

^^-H-7l-§-T:'fl 0.3 7l^oll €^ ^^^1- ^«fl^^ ^1 

<99> Al-^e^1 1 : ?-1-sfl^_ A]-^ 
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<ioo> -i^lc^l 3^ l^^-^l 2cm X2cra xiSOjcmi 3.7]^ M-V6E4<H1 P(EO-EC) ^^-^^fl 

^^^^ S soil 

<ioi> ^^^^ ^'i^^ TA Instruments^V^ TGA 2050 7] (Thermogravimetric 

analysis. TGA)» o]^^c^ ^^^^y^r^. o] xtfl Aj^^Tfl^ ^ 10 mg ^lo^o.^, 7>^1: ^ 

^iiifl^^i 12 ^m^<^]: 40t: ^70 TC^^I ^^^ij-:^^ ^1^^ ^1^^ "t^ 

<102> s 3^ #2:^1-^, ^mL<^] 1^ ^2fl^ 10 ^^1^ 40°C ^ 

70°cs:i ^^^^ ^^^1 ^ ^ $X^^. ^ ^^^1 -^^71 ^-g-nfl 

<103> 3] 





(40 °C) 


(70 °c) 




(%^^^^) 


(%^^^^) 


(%^^^^^) 




24 


55 


52 


100 




0 


0 


0 


0 



<104> M-m<=A] 2: rl-^^^ 71^1^ ^A^. 

<105> ^ A]^<^1^ ^aHI 2^1^i '^'^l^ 1^1-^^^ ^W^- 110t:<^l^i 2 ^:^5l-?!r 

7]:^!^ wlJE^l-71 ^tb ^<^14. 

<106> AOT D-638-91<^l 71:^11^ ^^^^] 2<=^]^'\ ^3^^ ^-^"^^ 

cf^A^ ^#6)1 tfl^H ^^1 '^l^J-^l-^-i- ^^1^1-^^. ^^-1, 15.5 mm^ Tflo];^] ^o] 
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^ igig Bl-<y^ ^1^^ ?^1^^>^^. ^H^i, -^71 (universal testing 

machineCUTM). S.-^^ : LRIOII. ^^l^sil^} : S^l^^V)^ o]-g.^]-c^ 100 N ^^^JL ^ 

^ 20 mni^ SS^^lJE. ^>^^ #^-^>^^. S. 2^ ^ ^^Al^oflAi 

<107> £ 2<^l^i (-1)^ P(VDF-HFP) ^1^^ M-VIOEO ^^-^^ ^W^]^ , (^)-€r 

Jl^^V 10 wt% ^ P(VDF-HFP) ^^^^fl:P(EO-EC) ^^"^^^ ^>11wl7l- 9:1^ M-V9E1, 
8:2'^1 M-V8E2, (s)^ 7:3^ M-V7E3, (t=i)^ 6:4^ M-V6E4, (tJ)^ 5:5<ll M-V5E5, (^)-$r 
El€ 8:2^ M-V8E2, ( O )^ 1:^^51^ 6:4^ M-V6E4 ^"E-^^ ^4^1 

<108> £ 2« ^S^V^, 1^^^^ €#^^1 -t^^ ^^^^ P(EO-EC) ^^-^^fl^ ^7}%^ 

s. -g.^^ ^i-^^H, ^^1-^ M-V7E3^^>^1 ^7}^}^- ^^^}^ i^^^fe 

<109> 3 : ^^Pfl 3I^^> ?^^fl^^ ?^71W^ ^-^cj 

<110> ^ A]^.:^!^ ^X\c^] S-^l-H <^c^^^ J?-^^ JL^;^> ^^11^^ ^^r^-?^^^^ o]^^£i# 

<iii> £ 3a^ ^^Hl 2<^l>i M-V6E4 tij-^^^ ^^o]] ^^^<^1 €• ^^^1 "^^S. ^1*^ 

P(EO-EC) ^^-^^m t^^l^ E-V6E4 ^^^^ ^iBll^^l^i 
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^'^-'Hl-^i ^1^^><^ "^^^ 1 mV/sec^ ^S.S. 5 V^V^l ^7^7^ ^^^V^i^. 

<ii2> £ 3a» ^^^V^, E-V6E4 i^^V ^^^^ 7l^^^«^l tfl-gfl 5 V ^^1^^ ^sj-^^ 

<ii3> £ 3bfe ^ ^^<^i ^-g-T^fl^ ^^^} ^n^'^] ^^^i ^^^1 ^1 

P(EO-EC) W^^fl^ ^sl-'^l 4^ i^^* ^^^>7l -^l-el-c^ 3 

6]]X\ <^c]:^ ^-g-infl JL^;=^> ^ 7fl^ A>ol 6)] tifl^lAl^s^ 

<n4> ^^fl^o.^^ <y5J)ia^ ^^^7l(Zahner Electrik^}, model IM6)^ ^}-g--5^}'^ €^ 

5 ~ 95t:<^l^-1 10°C ^^^S- n^^^}'^^- o] 0.1 Hz ~ 1 MHz 

^}^JL, ^-gfi %^%#7l(KAT0>^>, d0.1°C) <?><^l^i 6^m 

<ii5> ol^^££ (S/cm) = L/(Rb >A). 

<116> <^7lA-l, ZL^xl- ^^1, Jl^;^> ^^^^ S.-^^, Rb^ ^-^^V ^«fl^^ 

<117> £ Sb-^-ll^i (-1)^ ^1- M-VIOEO^ ^-sM E-V10E0<^H, (L-)-ar 

M-V8E2» <=>]^^}<=^ E-V8E2, rf^^^ M-V6E4* ^1^^>^ ^ 

E-V6E4, ^ (s)^ T^^^d M-V6E4S 110°C<^]^i 2 ^^Is^tt ^ 

^ E-V6E4* ^^^^T^. 
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^V-g-*^^ ol^^Si^ 14^^^, 25°C^l^i i^B^r 

ifl^ E-V6E4 3.7 xiO-5 S/cm ^1^^, "i^sl^ E-V6E4 ^«fl€ ^-S: 3.5 X 

10-5 S/cm -^s. <i^^e1^5Ji- 7]^ tii^tb <^l^^s:£ 

^tt c>l^^iH^ ^l-^'^l '^IsflM-T-^ Tl^CArrhenius behavior)^ M-bI-Ij^^t^I- . 

i^T^oi] 4^ 31^;=^} ^-T- 7^1^ ^^^51 ^^1-^ 7>:^^n^, o]-g-^:£ 

<120> Al^c^l 4: ^^pfl JI^^T- ?-^^fl^^ gj^ol^ ^^1- ^^^^ 

<i2i> ^ ^l-^-^l^ ^^Hl S'^Hl^i <^^^ ^^^11 3i^^> ^>#5ii- 

^^^d (mobility)* ^;=<|-7l-§-^ ^^-Sr^i^ (lithium nuclear magnetic 

resonance spectroscopy, '^Li NMR)* ^l-§--sT-'^ <^<='l-^ ^^li^f. 
<122> :£ 4a^ ^Al<^l S'^l^i ^IStb E-V6E4 ^«fl^^ ^S.^] ^^(1 inewidth)^^!-!- 

<123> £ 4b^ ^X\c^] So\]^ ^^o]^ ^ 711^ JL^^} S. 4a^ ^ 

7l-#(full width at half maximum, FWHM)* ^S.^ ^^S. M-B^-^ :3.2flH^lT^, 
E-V6E4 ^7># ^3^-* ^l-^A] ^(correlation time, t c)^ ^S^^^^^S. 14^^ ZL 
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<124> s. 4b» ^S^V^, ^i7> ^7>-a-^^ ^7>^ol ^j-c^M^T^, E-V6E4^ IriTC 

7]-^7]7} 1°C<H1-H ^^"^1 ^^>^T=1-. 7l^7l7} ^^-erl ^*>^ Tsc(temperature at slope 

change)S ^js^^ xifl, ole^l^ Tsc^ ^^>^^^^^ ^ ^ ^Jl o]^ -Sr^^^ 

E-VlOEO^l- E-V8E2 ^^^^ Tsc^ zl-^)- 3, 4°CS. o1^:^:££o:i ^^^^^^ ^:^l<=11^i^ 

eflq-f >i 71^ :i: <a^l^>^T=f. 

<125> £ 4a ^ J£ 4bS^B^ b:1#<^1^^ ^:^} ^^^^ ^ 5°C '^l^'^l^l 

^ ^^1^ ofeHq-f^i 7]^^ :a.<a^r ^^11: ^ ^^4. 

<126> A1-^<:^1 5: ^-^Pfl :n.^^> ?-1-gfl^» o1^^1-<^ ;^m?V rq-^?-lx1oj ?>?-l^;j 

<127> ^ Al-^<:^1^ ^Alc^l] 3oflA-1 ^c^]:^ ^-g-T^fl ^^;^> ^^fl^-^l ^-fl^JB ^"^-^^ ^ "^fli^S ^ 

^^^^1^ ^ ^"g- S^^M ^IStt 7>S 2cm XAfls 2cm fl-^^ ^^^^1^ ^^^d* 

<128> 711:^:^ LiCo02 2g, PVDF Ig, ^ J£^^1<?1 ^^(Super-P) 2g^ 

N_T^l^_2-3r]l-e:)S-(N-methyl-2-pyrrolydone) 20g<^l ^7>^1-JL, o] <^ 5^1 ^ ^<^^ 

^^}<^ 711^:= ^^^^1-^1=1-. 

<129> >^V7l 711:^^ ^i^^l"* SOjMH ^^^^ ItBHo]^^ ^>^-&><^ ^^l7> SOjCMoIJI 

<:'l 2cm^ "Sr^T^l^ ^^^^ ^2: ^ ^<?!t!: ^ ^1^^ ^^*>*=^ 7ll:5x:^ 
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<130> -s}-^^ ^^h^^ ^l-^*?! ^^(MCMB: Osaka Gas Co., 3g^<y^: ^ 6 ^can) 2g ^ 

;^1<^1 PVDF Ig* N-T^l^-2-2]l-sl^ 20g<^l ^7>-&}Jl, ^ 5X\zt ^<^J- <^lli^^ * 

<i3i> ^7] cfli^c 50jcan Ir^l^ls.* ^>^-3r>o^ ^^]7} 50fm'^]3l ^■ 

<132> :^o] 7^21^ ^B^:^ ^^^^ ^>^>H1 ^^^1 180um^ ^>^H1 3<^l^i 

•^o:]^ j^^Bfl ^^B^^ flfl^l^V^, ^1 "^r^i^lw i^^V'^ ^ 

^^1 0.3 ~ 0.5 mm^ ^^l*- ^^^^V^^. 

<133> ^7] ^^^^1^ 7>^S :^>S7]lJj-, ^mS. ^flTl^^-, ^:x>^^^ 7>^»ll^-, 

^4^fl:£ s.^ ^ ^^'='1 ^^S^>^1 ^ -f- 

<i34> ^7]^ ti>^ :to], ^ ^T^oil ^-§-'B ^^^> €«B^^ 1=1-^^^ ^^'^^l 

« «^l-§-^}«=^ -f-^^H /^is-t-^s^i^ '^n] ^n<^^ ^^^}^] ^^T^. ^-^^^ ^ 

^-g-^B 3i^^> ^«B^^ -^^B ^«B^^ ^tt ^^l7V ^1?]: ^Hel- ^ 

Ji^^m 71^^011 s.^^}JL 9X^3.s. ^2B^ ^-e-^B :ii^^> ^«B^:a.i^ fe^ ol^^st* 
-M^^ ^ 9X9X-^. SEtt, ^ ^^^B 31^7:} ^^B^^^i^^l-^i^ ^^tt ^1^^ 
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l^^^J- 1] 

1 ^ ^] 2 ^witb 4^^^ -^1-71 ^7] ^1 1 ^ 

2 STg-^^l 71^1- A}o]6)l ^A^:^ ^fl^^ vi]H-^(a reticulated network of 

channels)^ ^"t^M . ^7] cf^^^ ^#^^2^-ol^^ «!A>-i-^^SS^^^^ 

sl(<^l^^^Al-o]c_co-oii^^^>a-t|]oTH) ^ ^^<=>1 ^diS. ^e^'^'ll 

^7l 2 :iL^;^l- ^ s1#^^ i%-s>^ 
'^l^'^'l^ ^-sM^ 3L-e-^>^ ^-§-^11 3i^^V ^-sM. 
21 

^■lll^Hl ^^^i, ^y] ^1 1 ^^^> : -^7] 2 JDL^^l-^ ^^w]^ 95:5 ~ 5:95^ 

^^^s. Jf-§-T^fl 



35-28 



iJio012983 *^ ^^>: 2005/2/7 

ol:^:oll^^^>:a.i'ilc.lH^ #^1^ 9:1 ~ 1:9^1 ^^^S ^-§-i^ll :2^^> 

[^^■^J- 4] 

^11-^J-<^1 ^^^i, -^71 LiPFe. LiBF4. LiC104, LiCFsSOs. LiC4F9S03, 

LiN(CF3S02)2, LiAsFe, ^ LiN(S02C2F5)2S. o]^o:|^ ll^o_^^^ ^^^^ ^^^S. ^ 

^ ^^v^ JL^T]- 
[^^^d- 5] 

^-§-^B ^^^1- ^n^. 

(AI2O3), ^^Pli-ilolH(Y-LiA102). ^^l^ef^lHS. o]^c>i^ ^6]]A^ ^^-^S. 

^-§-1^11 ^^;^> 

-^1-71 71]^:^^ ^7] o^^^o^ X].o]d\] 7-^7^^ ^-^^ JL^:^} ^n^^ S.^^}Jl, 
^J-7l ^-§-1^11 
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1 ^ 2 S^a* ^wltt T^^^^ ^7] rf^^d >a-7l 1 ^ 

^1 2 ^ig^i-^ 7l^^ A>o]oi] ^B^^ vilH^Ca reticulated network of 

channels)* a , rf^^^ wl^5l ^#^^5l-ol:=^ ^a>^^^S5.S€€^ 

B](<^l^^^A>d>l^-co-<^im^7mt|]o]H) ^^-t^fl ^ ^^^1 ^^^^ ^diS W'S]^] 
o]s.o:]^ ^7] ^1 2 Ji^;<> ^ e^l-^g* 

^«M* a^^V^ 2x>^^l. 

^17«J-<H1 Xi^^^i, ^1-71 1 Jl^^> : ^71 2 JL^t]-^ ^^^1^ 95:5 - 5:95^ 
9] 

9:l - 1:9^ ^^1-2.^ 2:^1-^ ^1 . 



35-30 



|J^0012983 #^ ^^^V: 2005/2/7 

101 

:=^17%H1 ^^-^i, ^>7l 5]#<^^LiPF6, LiBF4, LiC104, LiCFsSOs, LiC4F9S03, 

LiN(CF3S02)2 ^ LiAsFeS- <^W<^^ ^^^^ ^^-^S. 2:^>^^1 . 

11] 

12] 

^17*J-<=>11 SZ^^i. ^71 e1^^ ^<^^ ^ ^ LiCo02. LiMn02, 

LiNi02, LiCr02, ^ LiMn204S. ci]^c>|^ ^d\]X\ o:]^:: -arVul- o]^ol ^.^.^S 
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IS. 2] 




Strain (Elongaton, %) 



3a] 




2 3 4 

Potential CV)vs. Li'/Li 
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2.6 



2.8 



3.0 3.2 3.4 

1000/r (K"') 
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4b] 



: • E-VIOEO 
- A E-V8E2 

' ■ E-V6E4 S ■ ■ 
&. ■ 


A ■ 




i ■ 




; • 

AAA* 

■ -11 


■ E-V6E4 




< < 


3.0 35 40 45 
1 1 



3.0 3.6 4.0 4.6 

lOOO/T (IC') 
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